mechanical injury to urethra and urinary bladder neck by an indwelling catheter increases if it is not held securely to abdominal wall or thigh. A simple adhesive tape can be used to anchor the catheter, but tapes, particularly those containing rubber, can cause irritant and allergic reactions in susceptible patients. Tapes with synthetic adhesives overcome this problem, but they too may sometimes be associated with reactions. Adhesive tapes that are occlusive may cause skin maceration. 1 Spinal cord injury patients, who have neuropathic skin, are vulnerable for developing adverse reaction to adhesive tapes. If an indwelling catheter is to be used for longterm, SPCor SCIC is recommended to prevent complications of long-term urethral catheter drainage. 2 Amongst all the above-mentioned neurological lesions, Transverse Myelitis needs elaboration as it has a variable outcome.
METHODS
This is a cross-sectional observational study. It was undertaken in the department of urology with patient input from medical, general surgery and orthopedic emergencies between august 2017 to august 2018. Objectives of this study are to find the prevalence of PUC associated injuries in patients with neurological lesions in a tertiary care centre of south-eastern Punjab and their prevention in completely recoverable neurological afflictions. Only patients with neurological lesions and PUC placement were included. Patients who did not require any catheterization, on SPC and external catheter drainage were excluded. Analysis was done using Statistical Program of Special Sciences, version 20. Amongst the catheterized patients who developed complications, authors present four male patients as index cases.
Index case 1
A 30 yr old male presented in medical emergency with a complaint of sudden weakness of lower limb and unable to void for one day. It was preceded by a viral prodrome one week back. On examination there was a sensory impairment below T6 level ( Figure 1 ). Power was grade 0 in both lower limbs, reflexes were brisk and lower abdomen was distended. His basic workup was within normal limit. USG Abdomen showed bladder distension. MRI spine was done which showed high signal intensity on axial T2 weighted images, involving more than twothird of cross-sectional area and central dot sign was present at T6 level. Diagnosed as a case of Acute Transverse
Myelitis. Patient was managed conservatively, and PUC placed. Advised Physiotherapy and discharged to follow up in OPD. After two months patient reported with a complaint of swelling on the undersurface of penis. Referred to urology OPD. On examination patient had recovered completely neurologically but the distil penis was swollen, there was a small gangrenous patch over the ventral prepuce with ventral urethral erosion of 2.0 cm from meatus and catheter was dangling. Patient managed conservatively, TWOC was successful, postvoid residue was insignificant. Hypospadias repair was advised but patient lost to follow-up.
Figure 1: Transverse myelitis t6 vertebra.

Index case 2
A 50 yrs old male patient had a fall from height and got admitted in orthopedic emergency with a complaint of unable to stand and pass urine. On examination, sensations were impaired below C4 dermatomal level and there was grade III power in upper limbs and lower limbs, reflexes were brisk and suprapubic area was distended and dull. Basic investigative workup was within normal limits. MRI cervical spine showed a fracture of spinous process of C4 vertebra ( Figure 2 ). Diagnosed as a case of # C4 spinous process with Quadriparesis with retention urine. PUC was placed and managed conservatively. Discharged after one week with physiotherapy and follow up advise. After four months he was sent for urological consultation regarding catheter status. On examination, upper limbs recovered completely, there was grade III-IV power in lower limbs and was able to walk with support. PUC was in situ but was dangling. There was a ventral slit of approx.1.5-2.0 cm in urethra ( Figure 3 ).
Bilateral testes were normal. DRE showed grade II prostate which was benign and tender. FNE showed normal perianal sensations, anal tone was adequate, sphincter contractions were adequate but BCR was brisk. CBC, RFT and USG KUB was unremarkable. Urine culture was positive for E. coli. Patient was given antibiotics for four weeks along with alfa blocker and tubing was fixed. On subsequent follow up patient recovered completely and came walking to OPD.PUC was removed. TWOC was successful with little splaying of stream and nil postvoid residue on sonography was advised hypospadias repair but refused. 
Remarks
These patients were discharged on indwelling Foleys catheter which resulted in erosion of urethra. Ventral erosion of urethra by indwelling catheter can lead to bleeding from raw edges of bifurcated urethra and increased chances of infection because of presence of blood and short urethral length. Such patients on long standing catheters with urethral damage pose a challenge in surgical reconstruction. Most patients have serious comorbidities and single operation does not usually solve all the problems. 3 Casey and associates studied eleven patients with neurogenic bladder dysfunction who underwent urethral reconstruction. 4 Men undergoing reconstruction for urethral erosion had inferior outcomes compared to those with other urethral pathology. Patients with spinal cord injury in whom urethral reconstruction is considered should be advised that urethral surgery carries a high risk of reoperation and eventual need for urinary diversion. Clearly many patients with neurological disease and severe urethral pathology are best treated with urinary diversion. 5 The need for urinary diversion can be avoided if spinal cord injury patients are not allowed to develop ventral erosion of urethra by indwelling catheter. Anchoring the drainage tube of urobag to abdomen with an adhesive tape will allow free movement of catheter and avoid any pull on the catheter and penis. When urethral catheter is fixed taut or if it is not fixed but goes around thigh and back of the patient while sleeping and more so if patient develops erection, the indwelling catheter acts as a bowstring and cuts through the urethra (Figure 4 ). The simple precaution of keeping the catheter free and only adhering the drainage tube to abdomen or thigh prevents catheter induced erosion of urethra. By and large not putting PUC can all together prevent erosion of urethra. Self or assisted CIC is preferable to indwelling urinary catheter drainage. SPC is another alternative which can prevent erosion of urethra but has guarded implications in recoverable neurological afflictions. 
Index case 3
A 19-year-old male patient with tetraplegia (C 5 incomplete) subsequent to fall in 60 feet deep borewell status post cervical spine fixation in a tertiary care centre was discharged after partial recovery on PUC. He was advised physiotherapy, change of catheter after one month at local hospital and regular follow-ups. The catheter was changed by community health professional in a village and was draining purulent urine partially. On examination patient was lying on stretcher, hemodynamically stable and there was about 200 ml of purulent urine in urobag. He started sweating and his respiration increased with slightest movement of catheter. The catheter shaft appeared little longer, but balloon was not felt in premium. Clinical impression was that Foleys catheter had been placed incorrectly and ballon has been inflated in the urethra. Authors shifted patient to emergency, deflated the ballon and tried to push the catheter in bladder but patient started sweating, became dysnoeic, had severe bradycardia and hypertensive crises. Immediately injection atropine was given intravenously and capsule nifedipine 10 mg was placed sublingually. There was sudden fall in blood pressure and patient had a cardiac arrest. Injection adrenaline and atropine given intravenously, and CPR started. Patient revived and oxygenated through venti mask. Managed conservatively with i.v antibiotics, antacids, analgesics and on stabilization SPC was done. Subsequently RGU was done which showed that catheter ballon was inflated in prostatic urethra ( Figure 5 ). PUC was placed over guidewire and discharged on SPC and PUC (acting as a splint). He recovered almost completely with residual paresis in left lower limb (Power grade IV) and decreased touch sensations. PUC was removed after four weeks and repeat RGU was done which was normal. SPC was clamped after patient was ambulatory and subsequently removed. 
Remarks
Placement of urinary catheter in tetraplegic patient requires technical knowledge, judgement, skill and art. Spasm/dyssynergia of urethral sphincters (EUS or Bladder neck) may hinder movement of urethral catheter in spinal cord injury patients. Even if catheter is placed successfully, sudden bladder spasms may push the catheter out before ballon is inflated. Presence of false passages can further complicate the situation. In this kind of scenario an inexperienced health professional may not anticipate the problem and inflate the ballon. This leads to inflation of Foleys catheter ballon in urethra as happened in this patient and subsequent trail of procedures to rectify the anomaly. If excessive length of catheter lies outside of penis, this indicates that "Long catheter sign "is positive and denotes incorrect placement of Foleys catheter. 6 An astute physician will identify this clinical sign but this may remain elusive to staff nurses, interns and junior residents working in medical, surgical and orthopedic emergencies of tertiary care centers and more so to community health professionals. This case is an eye opener and clearly gives a strong message that senior health care professionals should perform urethral catheterization in spinal cord injury patients in order to minimize the risks of catheter related complications, which may be life threatening as in this case. Nurses, interns and junior residents may not have gained sufficient expertise to carry out catheterization in spinal cord trauma patients.
Kashefi and associates from university of California-San Diego School of Medicine observed that iatrogenic urethral injuries were a substantial source of preventable morbidity in hospitalized male patients. These researchers designed and implemented a nursing education programme that included basic urological anatomy, urethral catheter insertion techniques and catheter safety. 7 Introduction of such kind of education programmes in emergency wards may significantly decrease the incidence of iatrogenic urethral injury and thus improve patient safety.
Index case 4
A 62 years old male, a case of PIVD (L4-5) with diabetes mellitus who had developed weakness of both lower limbs and retention urine after a fall from height and was being managed in orthopedic department, was brought in urology OPD with a complaint of swelling of penis after change of per urethral catheter by community health professional few days back. On examination patient was on wheelchair, power in lower limbs was grade IV, febrile, penis was edematous, deformed with whitish look and there was ulceration over base of penis and anterior scrotum. Foleys catheter was in situ. Diagnosed as a case of uncontrolled diabetes mellitus with PIVD with catheter induced penile abscess ( Figure 6 ). Patient was placed on i.v antibiotics, analgesics, antacids and regular insulin with serial monitoring of blood sugars. SPC along with incision and drainage of penile abscess done followed by subsequent debridement sessions. Patient responded, well, improved neurologically and shifted to plastic surgery department for grafting ( Figure 7 ). 
Remarks
Infection/cellulitis/abscess of penis and scrotal superficial tissues after per urethral catheter insertion is a preventable complication. This patient was elderly, diabetic from poor socioeconomic status and was having phimosis. During catheter insertion when prepuce was retracted, fissures appeared over the prepuce and there was slight bleeding. As he was uncontrolled diabetic, neither proper aseptic technique was followed during catheter insertion nor patient was placed on antibiotic after the procedure by community health care professional.
Patient developed swelling of the penis which was detected after five days as there was no pain due to diabetic neuropathy or neurological deficit. In patient only superficial penile tissues were involved as compared to Niedrach and associates study in which Penile abscess involved the corpus cavernosum: a case report. 8 It is pertinent to mention in this case that Foleys per urethral catheter should be placed with proper aseptic precautions with "No Touch" technique and under proper antibiotic coverage especially when patients are diabetics and have developed minor injuries during the procedure.
RESULTS
A total of 82 patients were studied. Age ranged from 19-84 yrs. Distribution of patients according to gender and various neurological lesions is shown in (Figure 8 ). 10 Due to longer length of urethra these complications are more common in males as corroborated in this study.
Of all the above quoted neurological afflictions, Transverse myelitis requires elaborate overview as it has variable outcomes. Myelitis is a neurological disorder of the spinal cord, caused by inflammation which often damages the myelin sheath and interrupts the messages that the spinal cord nerves send throughout the body. 11 Signs and symptoms of transverse myelitis usually develop over a few hours to a few days and may sometimes progress gradually over several weeks. It usually affects both sides of the body below the affected area of the spinal cord, but sometimes there are symptoms on just one side of the body. This can cause pain, muscle weakness, paralysis, sensory problems or bladder and bowel dysfunction like urinary frequency, urgency, incontinence, difficulty or inability to void, incomplete evacuation or bowel constipation. 12 It affects individuals of all ages with some studies reporting peaks in second and fourth decade of life. 13 
Urinary symptoms in transverse myelitis
With the onset of acute Transverse Myelitis, the patient's bladder has little or no sensation and fills with urine. If the bladder is allowed to distend, urine will dribble continuously, leading to retention with overflow incontinence. Some form of catheterization program, either indwelling (Foley) or intermittent, is started to prevent the bladder muscle over-stretching. Subsequently patients will become aware of bladder filling and able to urinate although emptying may not initially be complete. With regard to symptoms, the patients may complain of increased frequency, urgency, urge incontinence, or there could be complaints of incomplete evacuation of bladder or straining to void. 16 This incomplete emptying of the bladder is due to a combination of a reduced contraction and dyssynergia of the urethral sphincter muscle. Over several weeks or months further recovery of function may occur as the spinal cord recovers. Bladder dysfunction could be one of the most disabling sequelae and shows variable recovery even in cases with complete neurological recovery. 17
Evaluation of urinary tract symptoms
Base line kidney function is assessed with a serum creatinine, urine analysis, urine culture and USG KUB. Those who make a fast recovery need no further evaluation. Further kidney evaluation with intravenous pyelography, computed tomography and renal isotope scan may be recommended if there is any evidence on ultrasound of upper tract changes such as stones, dilatation, or prior abnormality due to congenital or acquired disease. Lower urinary tract evaluation is also deferred in those patients making quick recovery otherwise bladder management in these patients should be based on UDS findings as bladder characteristics have no definitive pattern consistent with the neurological status. 18 It should be performed as baseline following passage of spinal shock and return of spinal reflexes to classify bladder type and to guide decision making regarding the method of bladder management. Subsequently annual, biannual or periodic UDS are performed depending upon the change in symptoms and the risk of upper tract deterioration which can be picked up on Ultrasound as it does not expose patients to radiation.
Treatment
Early treatment in the acute phase usually consists of steroids, immunoglobulins, plasmapheresis continuous bladder drainage with an indwelling Foley catheter and supportive care. 19, 20 When the fluid dynamics are stabilized, intermittent catheterization is begun by the nursing staff. Subsequently patients learn SCIC depending on their age, hand dexterity and motivation. In men there are few physical impediments to selfcatheterization as majority have thoracic or lumbar lesions. In women even with thoracic and lumbar lesions, the spasticity of the lower limbs and the need for them to lie down to catheterize, may limit their ability to continue with this program after discharge from hospital. It is pertinent for patients to empty their bladders on time so that the muscle is not over stretched. In an average adult 500 ml should be the maximum volume retained in the bladder. 21 In the first few weeks, depending on the degree of spinal cord recovery, the bladder sensation and the ability to void may return. Good prognostic factors are the ability to walk before twenty days from the start of the illness and a history of retention only rather than retention with overflow incontinence. The later probably leads to over stretching of detrusor thus delaying recovery. Early catheterization at the onset of the acute illness holds merit. Transverse myelitis affects everyone differently, and the recovery process will vary for each individual. Recovery from transverse myelitis usually begins within a few weeks of the onset of symptoms and can continue for up to two years, or sometimes longer. People usually make the best recovery between three and six months after the onset of symptoms. Even if recovery is slow, it is still important to persevere with physiotherapy and rehabilitation. Approximately a third of people with transverse myelitis can expect to make a good or full recovery with very limited or no long-term effects. 16, 19 It is very difficult to predict what sort of recovery an individual will make.
Recovery of bladder control and emptying in Transverse
Myelitis parallels the recovery of function in the lower limbs. Early and complete recovery leads to complete return of bladder and sphincter functions. Almost 20 percent of patients have some residual lower urinary tract symptoms along with some impairment in the lower limb function, but it is difficult to determine from the literature. Ganesan and Borzyskowski observed an insignificant correlation between motor recovery and urinary symptoms in patients with myelitis. 22 However, in another study by Leroy-Malherbe et al, with pediatric transverse myelitis patients, authors observed a positive correlation between early motor recovery and improvement in bladder symptoms. 23 The symptoms and the lower urinary tract manifestations may change with age. Long-term surveillance is therefore recommended in patients with residual bladder symptoms following Transverse Myelitis.
Severe ventral erosion of glans penis and urethra, improper placement of Foleys catheter in urethra and penile abscess caused by indwelling PUC are avoidable complications. They occur in surgical, medical and orthopedic emergency wards but also are commonly done by community health professionals. Therefore, authors planned to create a avoidable complication list in patients with neurological afflictions, especially recoverable. To begin with following three avoidable complications related to management of neuropathic bladder may be included in this list of avoidable complications.
• Severe ventral erosion of glans penis and urethra caused by indwelling urethral catheter.
• Improper placement of Foleys catheter in urethra leading to inflation of ballon in urethra. • Putting Foleys catheter not under strict aseptic precautions and antibiotic coverage leading to penile abscess. • There should be a hospital risk management system and incident should be reported immediately. • Communicate with the patient or family member as soon as possible about the incidence in line with hospital policy. • Try to analyse the cause-where was the lapse.
• What initial action to be taken with the staff involved in the incident, which will ensure pragmatic approach? • Implement the changes that have been agreed upon after the cause analysis. • Training programme regarding PUC placement and prevention of complications can be considered for the health care professionals in emergency departments and in the community if feasible. • Publish the number and type of complications.
By applying these principles and addressing the related clinical problems encountered in medical, surgical and orthopedic emergency departments, it is likely to improve patient safety and care by increasing awareness among health professionals who will be encouraged to identify and implement appropriate measures promptly in order to stop these complications from happening in emergency departments and in community at the first place. By and large it is of utmost importance to altogether avoid these complications in all patients with neuropathic bladders and especially with recoverable neurological afflictions as it drastically reduces the hospitalization and costs involved in secondary procedures, days laid off work, mental stress and un-necessary follow ups. Steps have already been taken to decrease the risks of SPC insertion. 24 
CONCLUSION
Nevertheless, PUC insertion is a simple procedure but a simple error of omission on the part of health professionals' results in a serious complication in a neurological patient. Soit must be done only when unquestionably necessary. External male catheters, SPC or SCIC may be considered in cases of prolonged catheterization. Proper insertional technique has to be followed such as choosing appropriate catheter size, aseptic precautions, adequate lubrication, complete insertion of catheter along with aspiration of urine before balloon inflation, instillation of proper amount of sterile fluid and securing the tubing to abdomen or thigh without tension on catheter to prevent avoidable complications.
